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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
5/9/2008 has been entered. 

Response to Arguments 

Applicant's arguments and amendments submitted 05/09/2008 cites paragraph 

0044 of the specification to show support the newly added claim limitations to claims 1 , 

15 and 18, however it is assumed Applicant intended to cite paragraph 0046 as the 

passage referred to in the remarks is not found in paragraph 0044. Applicant cites 

support for the added limitation is found by in the text (shown below). 

the buck switches Ql and Q2 of the post buck converters 130 and 140 draws 
pulse currents from the output capacitor Cfl only during the time when the diode 
D1 or D2 has conduction current. 

In response, as no discussion of charging current of the first output capacitor is 
found in the cited passage or elsewhere in the disclosure, a charging current as claimed 
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is not described in such a way to reasonably convey to one skilled in the relevant art 
that the inventors, at the time the application was filed, had possession the cited 
limitation. It is suggested Applicant amend the newly added claim limitations to properly 
supported language, such as the cited text above in order to overcome the new matter 
rejections. 

Applicant has also amended claim 22, however has not provided any argument 
for overcoming the rejection. 

Applicant's remaining arguments have been considered but are moot in view of 
the new grounds of rejection. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1 and 2-21 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claims contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventors, at the time the application was filed, 
had possession of the claimed invention. Applicant's newly added limitation "a charging 
current of the first output capacitor is a difference between the pulse current output from 
the front-end converter and the pulse current drawn by the first buck converter and the 
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second buck converter" is not found in the disclosure as originally filed. If Applicant 
intends support for the above mentioned new claim limitations is present in the original 
disclosure applicant should direct the Office to relevant portion of where proper support 
is found. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 and 3-24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Applicant's Admitted Prior Art (hereinafter AAPA) in view of Bourdillon (U.S. Pat. 
No. 6,552,917) in view of Hailey (U.S. Pat. No. 6,664,657) in further view of Huang et al. 
(U.S. Pat. No. 6,344,979) 

With respect to claims 1 ,15 and 18 AAPA teaches a power supply with multiple 
outputs (Fig. 1), comprising: a front-end converter (item 1) with a current mode output; a 
first buck converter (items 2) and a second buck converter (items 3), both of which 
cascade from a first output capacitor (item Cf) of the front-end converter (item 1 ). AAPA 
does not teach a time delay synchronous control circuit, for controlling a delay time 
between the time the front-end converter begins to have a pulse current to the first 
output capacitor and the time the first buck converter and the second buck converter 
being turned on is adjusted. Bourdillon teaches a controller (connection of fast loop 
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controller and slow loop controller 320) for controlling a delay time (T1-T6) between the 
time the front-end converter begins to have a pulse (form T2 to T8 discharging time) 
and the time the first buck converter and the second buck converter being turned on 
(discharge time) is adjusted. It would have been obvious to one of ordinary skill in the 
art at the time of the invention to modify AAPA to include circuitry to control the 
switching of the main switch and buck switches in order to allow soft switching and 
voltage regulation. AAPA does not provide a discussion of the charging or discharging 
the first output capacitor, however inherently the capacitor is charged and discharged. 
Hailey teaches (col. 1 lines 60-65) a typical coverter output connection includes the use 
of capacitors to store charge during ripple peaks and discharge during the low portions 
of the ripple in effort to smooth or substantially eliminate the ripple form the output, 
therefore the charge stored in the capacitor would be represented by the incoming 
supplied charge minus the charge drawn at the output connections. It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify AAPA to 
charge the capacitor with a difference of the input pulse current and the drawn pulse 
current, if in fact, such an operation is not already present in AAPA as modified by 
Bourdillon in order to reduce ripple voltage. AAPA as modified above does not teach the 
converter is a LLC-SRC as described, Huang teaches such a converter It would have 
been obvious to one of ordinary skill in the art at the time of the invention to utilize such 
a converter in order to power conversion efficiency and switching. 

With respect to claim 22 and 24 AAPA teaches a power supply with multiple 
output (Fig. 1), comprising a converter (item 1), a output capacitor (item Cf); and a buck 
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converter (items 2 and 3), directly cascading the output capacitor (item Cf) of the 
converter (1), wherein the buck converter is controlled by a buck switch (items S1 and 
S2), the buck switch begins to turn on at the time when the converter has a pulse 
current to the output capacitor and lure off at the time before the time when the main 
switch turns on. AAPA does not teach a rectifier or the buck switch begins to turn on at 
the time when the converter has a pulse current to the output capacitor and lure off at 
the time before the time when the main switch turns on. Bourdillon teaches a buck 
switch (such as S1) is turned at the time (beginning T2 see Fig. 4a) when the converter 
has a pulse current (i.e. the pulse discharge phase T2-T6) and turn off (see switching 
off of buck switches in Fig. 4a) at the time before the time when the main switch turns 
on. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify AAPA to use a diode rectifier or to control the buck switch as 
claimed to allow for the clean soft switching of output voltages. AAPA does not provide 
a discussion of the charging or discharging the first output capacitor, however inherently 
the capacitor is charged and discharged. Hailey teaches (col. 1 lines 60-65) a typical 
converter output connection includes the use of capacitors to store charge during ripple 
peaks and discharge during the low portions of the ripple in effort to smooth or 
substantially eliminate the ripple form the output, therefore the charge stored in the 
capacitor would be represented by the incoming supplied charge minus the charge 
drawn at the output connections. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify AAPA to charge the capacitor with a 
difference of the input pulse current and the drawn pulse current, if in fact, such an 
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operation is not already present in AAPA as modified by Bourdillon in order to reduce 
ripple voltage. AAPA as modified above does not teach the converter is a LLC-SRC as 
described, Huang teaches such a converter It would have been obvious to one of 
ordinary skill in the art at the time of the invention to utilize such a converter in order to 
power conversion efficiency and switching. 

With respect to claim 23 Bourdillon teaches the converter is a flyback converter 
(see abstract). 

With respect to claims 3 and 4 AAPA as modified by Bourdillon do not teach is 
silent on the internal circuitry of the front-end converter. Huang teaches the front-end 
converter comprising: a bridge circuit including (bridge rectifier) a pair of power switches 
(diodes), the bridge circuit being coupled to an input voltage; a resonant tank (formed 
with capacitor and inductor). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to include the use of a additional circuitry of a tank circuit 
and control as such circuitry in order to output a clear power signal as such circuitry is 
typical in such converters. 

With respect to claim 5 and 6 Huang teaches the resonant tank comprising: a 
series resonant capacitor (Cs), coupled to the bridge circuit (S1 and S2 or see 
Giannopoulos); a series resonant inductor (Ls), coupled to the series resonant 
capacitor; and a transformer (item 130) with a magnetizing inductor coupled to the 
series resonant inductor and the bridge circuit, wherein the series resonant capacitor, 
the series resonant inductor and the magnetizing inductor constitute two characteristic 
frequencies of the resonant tank. 
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With respect to claim 7 AAPA teaches the bridge circuit comprises a bus 
capacitor (Fig. 1 ) coupled to the input voltage. 

With respect to claim 8 Huang teaches the transformer comprising a primary 
winding and two secondary windings connected in series in phase, for isolating the 
bridge circuit and the resonant tank from the rectifier. 

With respect to claims 9 and 10 Huang as modified above teaches the rectifier is 
a full-wave rectifier comprising a first rectifier diode and a second rectifier diode 
connected to the output capacitor, the first and second rectifier diodes are connected 
through the output capacitor to an output filter (rectifier and LC circuit) to generate an 
output voltage of the multiple outputs of the power supply. 

With respect to claims 1 1 and 19 Bourdillon teaches the delay time behind the 
time when the front-end converter begins to have the pulse (T2) output current, the first 
buck converter (via S1 ) and the second buck converter (via S2) are sequentially turned 
on and then the first buck converter is turned off after the second buck converter is 
turned off (see Fig. 4a). 

With respect to claim 12 and 17 Bourdillon teaches buck switches (S1 and S2) of 
both the first and second buck converters are turned off before the pulse output current 
of the front-end converter reaches to zero (see dissipated returned energy Tbound 
shown in Fig. 4b-d). 

With respect to claims 13 and 20 Bourdillon teaches the delay time behind the 
time when the front-end converter begins to have the pulse output current, the first buck 
converter is turned on and then the first buck converter is turned off (T2-T3), at the time 
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(T3) the first buck converter being turned off (T3), the second buck converter is 
sequentially turned on (T3-T4). 

With respect to claim 14, 16 and 21 Bourdillon teaches a dead conduction time 
interval (off time of main switch between T2 and T6) exists between every two of the 
output current pulses of the front-end converter, the first buck converter and the second 
buck converter are sequentially turned (see Fig. 4a) on and then the first buck converter 
is turned off before the second buck converter is turned off, an overlap existing (col. 5 
lines 5-10) between the period of the first buck converter being on and the period of the 
second buck converter being on. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Rutland-Wallis whose telephone number is 571 
272-5921 . The examiner can normally be reached on Monday-Thursday 7:30AM- 
6:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Sherry can be reached on 571-272-2084. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Michael J Sherry/ 

Supervisory Patent Examiner, Art Unit 2836 
MRW 



